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By D. Harrington? 


Aporoximately 2,000 persons are killed annually in the coal mines of the 
United States. There is no question that this number is at least double and 
probably treble wnat it should be and by all means the least excusable of the 
fatalities are those caused by explosions and fires. Fatalities from exrlo- 
sions anc fires in coal wines are almost invariably caused by carelessness or 
negligence. Table 1 indicates that the fiscel year ending June 30, 1931, vas 
by no means a satisfactory one as regards either the number of explosions or 
the number of persons killed by them. This tabulation lists all ignitions to 
Which the attention of the nersonunel of the safety division was called and in- 
cludes not only major disasters, but also explosions in which fewer than five 
were killed, as well as several explosions from which no fatalities resulted. 


It will be noticec that last year there were 26 exnlosions in mines in 
10 States of the Unitcd States, resulting in 217 deaths. In tne previous 
year there were 34 exvlosions with a ceath list of 199, and in the year before 
there were 38 explosions with a death list of 139. Hence, the past fiscal 
year hac cistinctly a poorer record of fatalities from imine explosions than 
either of the two previous years. 


Of the 26 explosions in the pest fiscal year, Pennsylvania had 7, West 
Virginia 4, New Mexico and Ohio 3 each, Alavama, Oklahoma and Washington 2 
each, and California, Illinois and Indiana 1 each; the one in California was 
in a tunnel being driven for water purposes but giving off explosive gas 
(methane). In fatalities Ohio had the worst record with 68, Oklahoma came 
next with 45, then Indiana with 28, and Pennsylvania with 23; altiuough 
Alabama had 2 ignitions and Washington 1, they caused no fatalities. Uteh, 
Colorado, and Kentucky had no explosions reported by the safety division of 
the Bureau of Mines during the past fiscal year, but were on the list fer 
the previous year, thougn in the case of Colorado there were no fatalities. 
On the otner hand, Indiana and New Mexico, neither of which was charged with 
an explosion in the two previous years, were on the list for the pest fiscal 
year; New Mexico had the bad record of three explosions, though fortunately 
vith but a total of eigh: fatalities. Chio revorted 3 explosions to the 
safety division of the Eureau of Mines in tre past fiscal year, 2 in the pre- 
‘vious year, and 3 in the year before that, or 8 in the past three fiscal 
years with 92 fatalities; all of these eight explosions were in open-light 
mines, 


1 The Bureau of Mines will welcome reprinting of this paper, provided the 
-folloving footnote acknowledgment is used: "Reprinted from U. S. Bureau 
of Mines Information Circuler 6540." 
2 Chief engineer, safety division, U. S. Bureau of Mines. 
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Table 1 shows that 143 out of the 217 fatalities in explosions in the 
past fiscal year were from explosions with ignition by electricity, again 
deuonstrating that electricity is one of the most dangerous a:encies in our 
mines; 56 of the 217 fatalities were from explosions caused by open lights-- 
far more than the <l fatalities from that czuse:in the previous fiscal year 
and the 14 in the year before; 18 of the 217 deaths from last year's explo- 
sions were from explosions started by explosives or blasting, a decrease from 
the 24 or the 26 from this cause in the two previous years. 


EXPLOSIONS CAUSED BY ELECTRICITY 


Table 1 shows that but 9 of the 26 explosions for the past fiscal year 
were caused by electrical ignition, though 143 of the 217 deaths were due to 
those 9 explosions of electrical origin. Table 2 below lists the electrical 
causes of explosions not only for the fiscal year ended June 30, 1931, but 
also for the two previous fiscal years. 


Tatle 2.— Electrical causes of explosions 


Number of ignitions , Total, 
Causes three 
1928-19294 | 1929-19302 | 1930-1931 | yeers 
Trolley or cable-reel locomotive... 5 5 1 | ll 
Nonpermissible mining machine .... 5 5 aa a. 
Nonpermissible motor ....cceccecns 4 | 3 | 7 
Nonpermissible shot-firing battery - 4/ 2 4/ 5/ > < 
Cable nips or blow-out ......ccee5e ~ | 2 2 
Nonpermissible storage—beattery | 
LOCOMOTIVE 6:k5:4 bees bd caseue sh ees 1. 1 6/ 2 4 
Shot-firing line .....cesccccccees - 1 | i 
Faulty Wirink sis scesssiweswnes ies 2 1 | > 
Trolley ‘WitG eo diwrneucues ee eee. 1 - > 
ELGCUIIC OFC. 65. cb wasaasweswen eee 2 
Total ignitions . 0 | 


See Information Circular 6178. 

See Information Circular 64179. 

Thirty-four killed. 

Not included in totals; may have been from overcharged shots and therefore 
@re listed as explosives accidents in Table l. 

Ten killed. 

Twenty killed. 

Highty-four killed. 

Five killed. 


mH OI Om oO Pw WO be 


It will be noticed that 49 explosions in the last three fiscal years were 
started by electricity (resultant deaths from these 49 explosions amounted to 
390, see Table 1); 11 of these 49 explosions were caused by trolley or cable- 
reel locomotives, 4 by nonpermissible storage-battery locomotives, and 3 by 
trolley wire, or 18 out of the 49 by nonpermissible locomotives or wiring for 
locomotives; surely this in itself is a severe indictment of the use of such 
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equipment in any coal mine; in the pest fiscal year one explosion with 82 
fatalities was caused by an arc from a fall of roof material on a trolley 
wire. Thirteen of the 49 explosions of electrical origin in the past three 
years were due to nonpermissible mining (coal-cutting) machines; there isn't 
in the record even one explosion caused by a permissible mining maciine, and 
since efficient permissible mining machines are available to all, there 
doesn't appear to be any good reason why; nonpermissible mining machines should 
be used in coal mines. Of the 49 explosions of electrical origin during the 
past three fiscal years, 37 or 75 per cent were due to nonpermissible elec- 
trical equipment (locomotives, mining machines, motors, and shot-firing 
batteries); when it is remembered that these 49 explosions caused 350 
fatalities, not one due to permissible electrical equipment, one marvels that 
nonpermissible electrical equipment is allowed in coal mines; there is at any 
rate every warrant for the exclusion of nonpermissible equipment from any 
mine or part of mine which gives off methane or has coal—dust undiluted by 
thorough rock-dusting. 


CAUSES OF EXPLOSION IGNITIONS FOR THS PAST 
FOUR FISCAL YEARS 


Table 3 lists the explosions by number and cause of ignitions during the 
past four fiscal years as reported by the field personnel of the safety 
division of the United States Bureau of Mines. 


Table 3.— Comparison of losion ignition causes, fiscal 
rears 1927-28 to 1930-431, inclusive 


Years Hlectraci ts or smoking plosives _Unknown Total 


Per cent Per cent| No.|Per cent 


1927-28 7 


100.00 
1928-29 |18 100.00 
1929-30 /18 100.00 
1930-31 |_9 100.00 
Total _|59 100.00 


It will be seen that in the last fiscal year 34.6 per cent of the explo- 
sions repu~ted to the safety division of the Bureau of Mines were started by 
electricity, and for the past four years 59 out of 129 explosions, or 45.8 
per cent, were caused by electricity; last year 42.3 per cent of the explo- 
sions wei: caused by open lights or smoking, while for the past four years 
42 out of 1.29 explosions or 32.5 per cent were caused by open lights or 
emoking. “ast year 23.1 per cent of the explosions were started by explo- 
sives or tasting, and for the 4-year period 23 of the 129 explosions or 17.8 
per cent t<re due to blasting. It is distinctly disquieting to realize that 
notwithss:iding all that is known about prevention of explosions, those 
disasters continue in our mines and have occurred at an average of 32 per 
year for the past four years. 
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FATALITIES FROM VARIOUS EXPLOSION 
IGNITION CAUSES 


Table 4 shows that in the mines of the United States during the past 
four years 897 persons have been killed in explcsions to wuich attention of 
the safety division personnel as been called. The fiscal year 1927-28 had 
the worst record with its 342 fatalities from explosions, and the past fiscal 
year (1930-31) was second with 217 killed; the record of the latter year, 
however, was but little worse tkan that of the preceding year (1929-30) when 
the explosion fatalities in mines reached 199. 


Table 4.—~ Com arieon of exolosion fatalities by igni- 
, tion causes, fiscal years 1927-25 to 1930-31, 
inclusive 


lectricity |Open lizhts Total 


Years Number Numbver |Per 
killed] cent ;killed cent| killed {cent 
1927-28 282 342 4100.00 
1928-29 93 139 {100.00 
1929-30 154 199 {100,00 
1930~ 31 14 217 {100.00 


gj 
7 


Total (4 years)! 672 [74,8] 140 [15.6) 7 8.7; 8 10.9] 897 [100.00 


. In the past fiscal year 143 fatalities occurred in explosions started by 
electricity, these deaths amounted to 65.9 per cent of the 217 killed in all 
explosions; the fact that during the past four years 672 persons have been 
killed in our mines in explosions started by electricity is 0°2@ which 
should cause every rig¢ght-minded mining man to take promot decisive action to- 
ward safeguarding his employees from possible disasters because of defective 
electrical equipment or misuse of electrical equipment in mines. During the 
last four years 74.8 or eseentially 75 per cent of tue fatalities from explo- 
sions in our mines have been due to explosions started by electricity J 


In the past fiscal year open lights caused explosions which accounted 
for 25.8 per cent of the explosion fatalities, this being more than double 
the percentaze for either of the two previous years and nearly double the 
rate for the fiscal year ending J:ne 30, 1928; moreover, the open light was 
not charged with ignition of an explosion with heavy loss of life in an open- 
light mine, though some peovle believe that this disaster might well be 
charged to open lights; there ig no question that the open light is ever a 
menace to the safety of all the workers of any mine which uses it. 


In the year ended June 30, 1931, blasting or the use of explosives 
caused explosions with 18 fatalities, or 8.3 per cent of the total for the 
year, this percentage being essentially the same as the 8.7 per cent for the 
4.year period ending June 30, 1931. Precautions taxen in the use of e:plo- 
sives in mines are being extended year by year, and there is good reason to 
hope that mine explosions with heavy loss of life due to blasting will 
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gradually disappear-—-unless some of the relazations now being taken in blast- 
ing for mechanized loadin; should cause some bad disasters, end tiiis is by no 
means improbable, | 


The fact that in the last four fiscal years 897 persons were killed in 
explosions in our mines is a sad comsentary on the efficiency of our mining 
men, as tnere is absolutely no cuestion tiat mine ezmlosions are preventable 
and that practically all of them are the result of carelessness. There is, 
however, a silver lining to this cloud; during the last five months of the 
fiscal year ended June 30, 1931, tnere were but 10 fatalities in coal mines 
of the United States from explosions; moreover the bituminous mines of 
Fennsylvania with upwards of 140,000 exiployees have not had a major cisaster 
(one with five or more killed) since March 21, 1929, or for nearly 23 years: 
this shows what can be done. 


Table 5.~ Comparison of lishting in mines where 
eyplosions occurred, fiscal yoars 1927-28, 


to 1930-42, inclusive 
pen Lights; Clos. 4 tistts Total 
Year | Number of ; Per ! Nuuver of | Fer | Number of |Per {Number of | Per 
explosions | cent: exclosions | cent | explosions|cent |explosions! cent 
1927-28 14 ) 45.4 15 31 100.00 
1928-29 18 147.4 | 19 38 =| 100.02 
1929-30 s !23.5! 265 34 | 100.0 
1930-31 12 | 44,4; 15 1/37 1100.27 
eye. | 40.0 74 2/130 100,.°U 


1 One mine had mixed (open as well as closed) lighting. 


Table 5 shovs that in the past fiscal year le out of 27 explosions, or 
44.4 per cent, were in open-light mines, while 15 or 55.6 per cent were in 
closed-light mines; for the past four fiscal years 52 of 130 explosions, or 
40 per cent, were in open-light mines and 74 or 56.9 per cent were in closed- 
light mines. The significance of this is subject to some debate, but one 
thing nust be kept in mind very definitely: Open lights have caused nwaerous 
explosions (in fact, nearly all of them) in open-light mines (and a few in so- 
called closed-light mines), tut no permissible electric cap lamp has ever 
caused an explosion in any mine whether on an open or a closed Jight basis. 
The closed-light mines are usually thoce knorn to be dangerous because of gas 
or dust or botn, hence have votential nazards much in excess of those in 
which open lights are allowed ordinarily; hovever, there is no question that 
where closed lights are used mining companics in many instences are prone to 
rely too much on the safety features of closed lickts ead to take far too 
many chances with nonpermissible electrical equipment, to use electrical 
equipment under danverous conditions as to gas or dust or both, and only too 
frequently ventilation precautions are relaxed, apparently witn the idea that 
the closed lights will prevent trouble from those relaxations or deficiencies 
in safety practice. Open lights ought not to be alloved in any mine, 
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particularly any coal mine, as there wil’ continue t» te fires and explosions 

in mines as long as open lizhts or an, txve of open flame is allowed under- 
ground; there will also continues to be fires and explosions in closed-light 
mines as lon; as unsafe electrical eqvinment, unsafe practices with electricity, 
unsafe blasting materials aac practices, and various kinds of carelessness with 
ventilation are allowed in closed light mines. In other words, wiile open 
lights are at ail times and uncer all circunstancss dan,erous in mines, on the 
otner hand closed lights in themselves are by 0 means a cure-all for the ills 
of underground workers or workings. 


Table 6 lists the mine fires to which tle personel of the safety division 
were called or with which they vere in contact during tue fiscal year ending 
June 30, 1931, It will be noticed that there vere 24 fires with 23 fatalities 
in 14 States. In the previous fiscal year the safety division also sent men 
to 24 fires in 14 States; fatalities, however, vere out five, In the past 
fiscal year le of the fires were in open-light mines as ezainst but 7 in open- 
light mines in the previous year; last year 7 fires were in closed-light mines 
as against 8 in the previous year; the lighting system was unknown in five 
mines which had fires in the past fiscel year, and in nine mines the previous 
year, 


Hlectricity caused 7 fires dat no fatelities from those fires in the past 
fiscal year, as azainst 9 fires with 2 fatalities in the previous year; 3 
fires with 5 fatalities were caused b; open lights or smoking in the past 
year as against 6 fires and 3 fatalities in the previous year; explosives 
caused 5 fires with no fatalities last year and 3 fires with no fatalities in 
the previous year (it is probable that several hundred coal-mine fires rere 
caused by explosives, but in general they were not cailed to the attention of 
the safety division of the Burecu of Mines); last year 9 fires due to miscel- 
laneous or unknown causes with 18 deaths were attended by the safety division 
personnel; one of these, causing 11 deaths in a city tunnel being ariven for 
sewer purposes, was probably caused by smoking, though it may have been due to 
defective wirin:. Three of the 24 fires listed in Table 6 were not in coal 
mines; one with 11 fatalities was in a tunnel bein; driven in a city, and 2 
With 2 fatalities were et metal mines. 


In addition to 26 exvlosions with 217 fatalities, and 24 fires with 23 
fatalities, the persounel of the safety division had fairly close contact dur- 
ing the past fiscal year with 45 other miscellaneous accidents with 7 
fatalities, a total of 95 accidents of all kinds with fatality total of 315. 

In the previous fiscal year safety division personnel were in contact with 34 
explosions with 19° fatalities, 24 fires rith 5 fatalities, and 29 miscellaneous 
accidents with 72 fatalities, a total of 87 accidents of all kinds rith 276 
fatalities. | | 
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CONCLUSION 


Although it is disheartening to realize that more men were killed in 
mine explosions during the fiscal year ending June 30, 19431 tnan in either 
of the two previous years, there are several causes for congratulation to be 
found in the mine explosion record of tne past year. The 3-month period 
November 1, 1930, to February 1, 1931, was one of the worst 3~-month periods 
in the history of bituminous coal-mining in the United States in point of 
occurrence of major disasters (there having been seven major disasters with 
173 fatalities, but the succeeding 5-month period to the end of the fiscal 
year had unquestionably the best record of any similar veriod in the past 
30 years, as there was not a single major disaster in any bituminous coal 
mine and there was but one in anthracite mines, resulting in loss of five 
lives. This immunity from major disasters during the late winter and spring 
months is unusual; these are the months in which some of tne worst disasters 
in coal mining in the United States have occurred. aAt least two gas explo- 
sions were stopped by rock-dust, and there is very good cause to believe that 
the fatality list for the year would have been extended by at least 100 had 
it not been for rock-—dusting, 


It is @ cheering fact that Colorado, Kentucky, and Utah do not appear in 
the list of States having explosions during the past year, and that Alabema 
and Washington had no fatalities from explosions. When tne hundreds of gassy 
and dusty bituminous mines of Pennsylvania can operate for nearly 2" years 
without a major explosion disaster, the person who believes that explosions 
of a widespread nature can not be prevented, will certainly be forced to re- 
vise his belief; unquestionably two of the main contributing causes to this 
very excellent record of the bituminous mines of Pennsylvania are the in- 
creased activity in the inspection of the installation and use of electricity 
in bituminous mines, and also the extension of the use of rock-dust. When 
the bituminous mines of Pennsylvania with over 136,000 employees and with 
hundreds of gassy mines can operate nearly 24 years, producing much over 
300,000,000 tons of coal without a major disaster, and when all of the bitu- 
minous and lignitic mines of the United States can overate more than eight 
months (from Jamuary 28, 1931, to the date of vriting this paper) without a 
major disaster, it is futile for anyone to cen, tliat widespread explosions 
are preventable. There is no question that such occurrences can be avoided, 
and there is every reason to believe that within the next few years it will 
be found that the death rate from explosions in the mines of the United 
States will be reduced at least 50 per cent and very probably as nuch as 
S50 per cent. 
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